Role of activated endocannabinoid system in regulation of cellular cholesterol metabolism in macrophages.
Evidence from recent studies suggests that the endocannabinoid system participates in the regulation of lipid metabolism and body composition. We hypothesize that the system is activated by oxidized low-density lipoprotein (oxLDL) and regulates cellular cholesterol metabolism in macrophages. Primary peritoneal macrophages isolated from Sprague-Dawley rats and RAW264.7 mice macrophages were cultured. A liquid chromatography/mass spectrometry (LC/MS) system was used to measure the endocannabinoid anandamide (AEA), 2-arachidonoylglycerol (2-AG), and cellular cholesterol levels in macrophages. The regulatory mechanisms of cellular cholesterol metabolism were also investigated by molecular biology methods. The results showed that the endocannabinoid system in macrophages was activated by oxLDL through elevation of the AEA and 2-AG levels and the up-regulation of the cannabinoid CB1 and CB2 receptor expression. Win55,212-2, a synthetic cannabinoid, promotes cellular cholesterol accumulation in macrophages, which was associated with an increase in the expression of CD36 and a decrease in the expression of ATP-binding cassette protein A1 (ABCA1) as mediated by an up-regulated peroxisome proliferator-activated receptor gamma (PPARgamma). AM251, a selective cannabinoid CB1 receptor antagonist, impaired the abilities of Win55,212-2-treated macrophages to accumulate cholesterol by down-regulating CD36 receptor expression and up-regulating ABCA1 expression. We have demonstrated, for the first time, that the endocannabinoid system in macrophages is activated by oxLDL and that the activated endocannabinoid system promotes cellular cholesterol accumulation in macrophages. The results also indicate that selectively blocking the CB1 receptor can reduce oxLDL accumulation in macrophages, which might represent a promising therapeutic strategy for atherosclerosis.